Pharmacy and other health sciences educators have often faced curriculum and assessment issues. However, as expectations for accountability and assessment have continued to grow for higher education institutions, there is increasing concern about the development of assessment plans and the appropriate use of assessment data. A variety of approaches have been used for development of both curriculum and program assessment plans. Although there is no single correct method for accomplishing either task, there are important principles, concepts, characteristics, and approaches that should be considered, such as beginning with well-defined student learning outcomes, using educational approaches designed to facilitate student achievement of those outcomes, and designing assessment strategies that target the specific outcomes. Faculty at schools and colleges of pharmacy need to understand educational concepts and theories, the principles/characteristics of effective assessment programs, obstacles to assessment plan development and ways to minimize them, and methods to create an environment conducive to curriculum and assessment efforts. They should also consider their own unique circumstances when undertaking curriculum modifications and preparing/implementing a comprehensive assessment plan. Professional associations and accrediting agencies can also fill an important role by assisting schools and colleges in their efforts to improve student learning.
INTRODUCTION
Institutions of higher education strive to be recognized for their commitment to providing effective, high quality educational programs, thus fostering academic excellence in both faculty and students. Students and their parents demand high quality programs and use "quality" as a metric in making the decision about which college to attend. Faculty want to be part of a program with established excellence, knowing that this will enhance their reputation and career development. The public also seeks measures of quality, whether real or imagined, and expects academic institutions to be of high quality. Pharmacy education has undergone major change over the past decade with the approval of the entry-level Doctor of Pharmacy (PharmD) degree program. The American Council on Pharmaceutical Education (ACPE) developed new standards for the professional PharmD degree program that were adopted in June 1997 and became effective July 1, 2000 (ie, Standards 2000). These standards and their associated guidelines are designed to assist pharmacy education institutions develop and maintain academically strong, effective programs that are responsive to changing health care needs.
Since quality and excellence in education are important to all aspects of society, focus has been placed upon curricula and assessment strategies to assure that programs are accomplishing their missions. An overview is provided of selected aspects of these topics that are of particular interest and concern to pharmacy education, along with additional recommended readings. Areas discussed include higher education and pharmacy education effectiveness, curriculum development (student learning outcomes, instructional methods -concepts, approaches, student learning evaluation, curriculum mapping), and program assessment (principles and characteristics, barriers and challenges, approaches and methods). Recommendations to enhance progress in these areas are provided for consideration by For example, federal legislators are likely to demand more "accountability" from colleges and universities as part of the process of reauthorizing the Higher Education Act. Republicans in Congress have proposed that federal financial aid would be denied to colleges whose completion rates do not measure up to a certain standard. Similarly, the major lobbying group representing for-profit colleges, the Career College Association (CCA), is asking Congress to oblige colleges to publish annual "report cards" that would measure success in retaining and graduating students and in preparing students for life after college. 3 Items on the report card would include: success of graduates in obtaining jobs, performance of graduates on licensing or certification exams, and alumni and employers' satisfaction. Interestingly, student learning per se is not a focus of this proposal. schools/colleges, the American Association of Colleges of Pharmacy (AACP), and ACPE.
A lack of literature consensus, as well as considerable confusion, exists for definitions of many assessment related terms. 1 A glossary is provided (Appendix 1) for several of these terms and includes other terms used similarly in the literature. The definitions were selected based upon whether they reflected those used in the majority of published literature or concepts that most literature sources appeared to agree upon. It should be kept in mind that much of the published program assessment information comes from the field of medicine. Since pharmacy and medicine education share many similarities with other health-related fields, the health care disciplines are urged to work together to adopt and use common terminology for the same assessment-related descriptions.
Colleges are already accountable to a number of entities: accreditation authorities, state governments, and the Department of Education. For some, the real issue is not about being accountable but about the performance of graduates in the state and national economies. Some see accountability as a way to leverage institutional change. The question really being asked is, "What value did the students receive for the education they just paid for?"
HIGHER EDUCATION EFFECTIVENESS
Mechanisms are in place to judge and certify the quality and effectiveness of higher education institutions. Most academic institutions are accredited by organizations called regional accreditation agencies, such as the Higher Learning Commission (HLC), a commission of the North Central Association of Colleges and Schools. Regional accreditation qualifies an institution to receive federal financial aid, and it is a prerequisite in order for a given degree program at an institution to be accredited by a professional organization. In the case of pharmacy, that professional organization is ACPE. Further, a variety of national rankings purport to identify the highest quality institutions for a given discipline. While such rankings have potential problems and limitations, these "stamps of approval" are often very important in attracting students to enroll and in their job placement after graduation. Accountability, institutional program review, and higher education accreditation all play a role in determining higher education effectiveness.
At many institutions, academic programs are reviewed on a regular basis, either through an internal process or by an external advisory or governing board. The effectiveness of academic programs has traditionally been judged on the basis of "inputs," eg, number of students, faculty, physical and financial resources, viability, necessity, and consistency.
The adequacy and quality of an academic program has historically been measured by the preparation and performance of its faculty and students and the adequacy of the physical facilities. Issues that supposedly speak to program adequacy include: the degree requirements and significant features of the curriculum, the percentage of faculty holding tenure, the extent to which part-time faculty are used, the level of academic preparation of the faculty, admission standards and entrance abilities of students as judged by results on standardized tests (ACT, SAT, TOEFL, GRE, etc) and high school or baccalaureate grade point average (GPA), and physical and financial resources.
Higher education generally receives broad public support. The National Center for Postsecondary Improvement (NCPI) reported that in a random sample of 1,000 adults, 79% rated higher education's performance as good or excellent. 2 On the other hand, policy makers generally believe that colleges and universities are not as effective as they could be. Institutional effectiveness examines the extent to which institutions meet their stated mission, goals and objectives. It is in this context that the issue of "accountability" is raised.
Programs are also evaluated for their viability. Viability can be defined as a program's past ability and future prospects to attract students and sustain a workable, cost effective program. Viability is tested by an analysis of the unit cost factors, the ability to sustain a critical mass, and the relative productivity of the pro-gram. Evidence of viability is also based upon past trends in enrollment and patterns of graduates.
Another evaluative issue that can be addressed is a program's necessity. Is the program necessary for the institution's service region? Is the program needed by society, as judged by current employment opportunities, evidence of future need, and rate of placement of the program's graduates?
Consistency of a program with the institution's mission is another factor for consideration. A program needs to be a component of and appropriately contributing to the fulfillment of the institution's mission. This involves determining the centrality of the program to the institution, or how well the program complements or draws from the institution's other programs.
While all of the above factors have been used to judge program quality, the evaluation of a program's quality and effectiveness has moved more recently from "input-based" to more "outcome-based" evaluation. Outcomes are sometimes thought to be items such as the number of graduates of a program. However, when the term outcome-based is used today, it generally refers to the assessment of student learning outcomes. This approach places student learning at the center of assuring and advancing quality of higher education.
In the 1980s, A Nation at Risk focused primarily on the declining quality of primary and secondary schools but helped establish the context for a similar analysis of postsecondary education. 4 It engendered the report, Involvement in Learning: Realizing the Potential of American Higher Education, that identified the need for enhanced student involvement, for higher expectations, and for the assessment of student learning. 5 Higher education faculty members are quite good at collecting data but less proficient at analyzing those data, especially as they pertain to learning. This is the step where evaluation, the process of reflecting upon and interpreting the collected data to determine what represents new knowledge, needs to occur. It is only through this evaluation that the final, critical step in the assessment process can be undertaken. The phrase "closing the assessment feedback loop" is used to describe changes made to a curriculum based on what the faculty have concluded and learned from the assessment data and its evaluation. Changes in the curriculum and its delivery, as well as new faculty development programs, should arise from an analysis of assessment data. Institutions should work toward a culture of assessment in which there is a willingness to not only create measures and collect data about outcomes, but to also use this information to make changes that will improve student learning.
Recently, the HLC, the regional accreditation group for higher education institutions in the 19-state North Central region, announced a new set of criteria for accreditation that will go into effect in 2005. Other regional accreditation groups such as the Middle States Association of Colleges and Schools (MSA), the New England Association of Schools and Colleges (NEASC), the Northwest Association of Schools, Colleges and Universities (NWA), and the Southern Association of Colleges and Schools (SACS) have undergone or are undergoing similar transformations. The new HLC criteria for accreditation are characteristic of the changes occurring in higher education. The focus shifts from what the institution has done in the past to what it is prepared to do in the future. Emphasis is placed on learning rather than on teaching, reminiscent of the recommendations of the Kellogg Commission in their report, Returning to our Roots: Toward a Coherent Campus Culture. 6 The new criteria for accreditation move from inputs, resources and structures to outcomes. For example, the HLC New Criterion Three: Student Learning and Effective Teaching asks the institution to provide evidence that supports the following: the organization's goals for student learning outcomes are clearly stated for each educational program and make effective assessment possible; the organization values and supports effective teaching; the organization creates effective learning environments; and the organization's learning resources support student learning and effective teaching.
Institutions of higher education struggle to portray the qualities of a learning organization, including the readiness to define priorities, measure progress, create feedback loops, and apply what is learned to improve performance. Despite many years of the assessment movement, few institutions systematically use assessment results to improve the curriculum and student learning. 7 Unlike other "movements," the assessment movement is not going to go away. As long as there are external forces calling for accountability, assessment will be an expectation. The good news is that faculty have the opportunity to "own the process" -it does not have to be "done to them." Assessment should be used to transform the enterprise from teaching-centered and rooted in the past to one that is learning-centered with an eye to the future.
PHARMACY EDUCATION EFFECTIVENESS Overview
Pharmacy education has made substantial strides forward in recent years in the area of curricular development and refinement based upon the expected abilities of graduates, as well as in the development and initiation of assessment plans. AACP has facilitated these efforts by sponsoring curriculum and assessment related institutes and workshops, establishing commissions and focus groups to explore key topics, and by establishing the Center for the Advancement of Pharmaceutical Education (CAPE) Advisory Panel on Educational Outcomes. ACPE's Standards 2000 includes several curriculum/assessment related standards that should be met by pharmacy schools/colleges for accreditation purposes. 8 Key aspects of these standards include establishment and maintenance of a system to assess the extent to which the educational mission, goals and objectives are being achieved, including use of formative and summative indicators, evaluation of knowledge/skills application to patient care, and analysis of outcomes measures for purposes of continuing development and improvement (Standard No. 3); delineation of professional competencies that should be achieved, development of outcome expectations for student performance in those competencies, and inclusion of student self-assessment of performance (Standard No. 11); description of ways in which curricular content is taught and learned, including teaching efficiencies and effectiveness, innovation, curricular delivery, educational techniques/technologies integration, fostering of critical thinking/problem-solving skills, meeting diverse learner needs, involvement of students as active, self-directed learners, and transitioning from dependent to independent learning (Standard No. 12); establishment of principles and methods for formative and summative evaluation of achievement using a variety of measures throughout the program, assessments that measure cognitive learning, skills mastery, communication ability, use of data in critical thinking/problem-solving, and measurement of student performance in all professional competencies (Standard No. 13); and use of systematic and sequential evaluation measures throughout the curriculum, focusing on all aspects, and application of outcomes and achievement data to modify/revise the professional program (Standard No. 14).
An increasing number of pharmacy literature reports describing curriculum revision, mapping of course content and objectives to program learning outcomes, and assessment efforts at various schools and colleges attests to the progress made. Higher education and health professions accreditation organizations have stated the need for assessment data to document educational effectiveness and make ongoing curricular changes to enhance learning. The logical questions then become: How well has pharmacy education performed with regard to developing comprehensive student learning outcomes assessment plans? What are their assessment findings?
Two surveys examined educational outcomes assessment efforts at US schools/colleges of pharmacy. A 1998 survey (64% response rate) gathered data about tools used to assess/measure student abilities and competencies. 9 The responses were categorized into five areas, including an assessment center approach, use of an objective structured clinical examination (OSCE), educational outcomes assessment surveys, clerkship outcomes assessment surveys, and a combination approach, eg, surveys, NAPLEX results, experiential performance, etc. The most commonly used tool was the educational outcomes survey approach, followed by a combination approach, clerkship outcomes assessment, and OSCE use. It was concluded that most schools/colleges were at only the beginning stage of outcomes assessment and lacked data from use of their tools. Limitations of this survey include a lack of response from about one third of schools/colleges, no quantitative data for the number using each type of tool, and the fairly narrow survey focus.
A 2000 survey (69% response rate) obtained data from pharmacy schools/colleges regarding the persons involved with outcomes assessment, the factors that drive the process, the prevalence of formalized outcomes and assessment plans, and the instruments being used. 10 Twenty-nine percent of respondents had undergone an ACPE accreditation visit since 1998. Only 49% of respondents had an assessment committee, although the curriculum committees at some schools/colleges might have similar responsibilities. Assessment committees were less likely than curriculum committees to involve students or practitioners. Only 11% had the equivalent of a full-time professional position assigned to an assessment role. While 71% of respondents had an approved list of general education abilities for their program, only 44% of respondents had a written outcomes assessment plan and, of these, only 65% (about 29% of respondents overall) indicated their plan was formally adopted. The extent to which assessment data were obtained and actions taken were not described. The dean, another administrative officer, and faculty were indicated as drivers (multiple drivers could be selected) of the assessment process at 71%, 63%, and 54%, respectively, of those schools/colleges with a written plan. The most frequent instrument used for outcomes assessment was NAPLEX, with small numbers (< 10 each) mentioning tools such as the Comprehension Apprehension Scale and the Watson-Glaser Critical Thinking Appraisal. The survey did not provide for more detailed descriptions of the assessment-related work undertaken by school/colleges. Although several schools/colleges did not respond to this survey, a number of concerns are evident from the data. Deans or other administrative officers, who should be active proponents and facilitators of assessment planning, did not appear to be driving the assessment process at about 28% to 37% of those institutions with a written plan. Less than half of the respondents had a written plan, and less than a third had a plan formally adopted by faculty. For the 51% of institutions that lacked an assessment committee, the extent to which the curriculum committees are actively involved in assessment activities is unclear. Only a small minority of respondents had a full-time equivalent position assigned to assessment, a time-consuming process. Heavy reliance appears to be placed on NAPLEX as an assessment instrument, although an examination of this type has limitations on the activities and skills that can be measured, 11 and performance data for specific individual outcomes are not provided to schools/colleges.
A number of literature reports since 2000 describe learning outcomes assessment efforts or plans at various pharmacy schools/colleges. Some focused on the assessment of specific skills or abilities such as literature evaluation, critical thinking, problem solving, or writing, while others are developing models for exploring learning outcomes assessment across the curriculum. However, only limited data from these assessments are reported. In conclusion, the majority of schools/colleges of pharmacy appear to be characterized at best as being in only the early stages of establishing an institutional culture of assessment and comprehensive outcomes assessment plans, with relatively few findings available to date.
Curriculum Development
Although the term "curriculum" is used frequently in pharmacy education, curriculum is often defined narrowly. Webster defines curriculum as "the courses offered by an educational institution or one of its branches" or "a set of courses constituting an area of specialization." However, curriculum also encompasses learning experiences set forth by a program or school and should include all aspects of these experiences. In addition to content, curriculum considers student learning outcomes, teaching and learning processes, student evaluation, and program (student learning outcomes) assessment. Assessment is a critical step in curriculum development by not only determining if the learning outcomes of a course or program were met but also by directly influencing student learning. The Report of the Focus Group on Liberalization of the Professional Curriculum appointed by AACP defined curriculum as "an educational plan which is designed to assure that each student achieves well-defined performance-based abilities." 12 Curriculum development should be an ongoing process that is responsive to changes in pharmacy practice and society and that incorporates new scientific discovery.
Student learning outcomes. Development of student learning outcomes is the foundation to building curricula because learning outcomes must guide content development and selection of instructional methodologies. Further, learning outcomes should be derived from the educational mission of the institution, and in the case of pharmacy education, should be congruent with clinical practice. The CAPE Advisory Panel on Educational Outcomes provides an excellent starting place for development of a professional pharmacy program's learning outcomes. 13 Student learning outcomes provide the student with the institutions' expectations of them upon completion of the program of study. Using an outcomesbased approach, the focus of curriculum development is on what students will be able to do rather than what faculty will do. Thus, the curriculum should be planned around student learning outcomes that link knowledge, skills and behavior/attitudes/values, rather than simply using content or subject areas as a road map for curricular development.
14 Once outcomes are set forth, teaching and learning strategies are then developed to support their achievement. Thus, the educational environment is created as a product of an outcomes-based curriculum.
Student learning outcomes should be explicit and measurable, enabling the institution to assess the effectiveness of the curriculum, and to describe to stakeholders (eg, students, faculty, administrators, pharmacy practitioners, accreditors) what the curriculum hopes to achieve. Good educational outcomes should specify five essential components: "Who/will do/how much/of what/by when?" 14 For example, asking a first year PharmD student to "understand the components of a patient's medical record" upon completion of a course may describe "who" and "by when," but is ambiguous about what specifically and how much students should achieve. A better understanding of the outcome would be achieved if a first year PharmD student was asked to "collect relevant information from the patient's medical record to create an accurate and complete patient profile." Use of an action verb (eg, classify, evaluate) that describes the outcome expectation assists the student in understanding what should be accomplished. Bloom's taxonomy categorizes cognitive levels of learning on a continuum from simple to complex (ie, knowledge, comprehension, application, analysis, synthesis, evaluation). 15 Thus, student learning outcomes should be developed for the desired cognitive level of learning. In addition to professional learning outcomes, the AACP Commission to Implement Change in Pharmaceutical Education recommends development of outcomes that describe general abilities (eg, communication, ethics). 16 A program should also have a process in place for continuously reevaluating and modifying as indicated its student learning outcomes. The CAPE Educational Outcomes document will be undergoing review and revision in 2004.
Not only should learning outcomes be developed for a program, but they should also be developed and assessed for individual courses and lesson plans. As the first step in course development, instructors should prepare outcomes for individual courses that are in accord with the program's student learning outcomes. Outcomes should complement or build upon those in other related or previous courses, be appropriate for the level of the student, and be actionoriented. For each student learning outcome developed for a course, specific performance criteria (ie, criteria which the instructor will use to evaluate student performance) should be developed and communicated to students. 17 The criteria should describe clearly what the students need to do to achieve the outcome in sufficient detail that another instructor could use the criteria and arrive at the same conclusion about the student's performance. The performance criteria help to describe the level of expertise required for students to achieve a given outcome, and they should be used to determine the content and instructional methods necessary to achieve the outcome. Student learning outcomes that require higher cognitive levels of learning (eg, evaluation) will require different types of educational and evaluative methods compared to those that require lower cognitive levels of learning (eg, knowledge).
18
Instructional Methods. Concepts. In order to select and develop appropriate instructional methods, some basic conceptual knowledge is needed. What are some important basic points concerning teaching and learning? A key point is that teaching is not equal to learning. Talking to a student audience, ie, passive learning, does not guarantee that they will understand, process, synthesize, apply and retain what is heard. Semantic networks consisting of a number of related concepts must be built in order to learn, and these knowledge networks change when new learning is experienced. The learners themselves are the center of the learning process (ie, student-centered learning or constructivism); they structure, organize, and use new information gained through interactions with their environment and need to have adequate self-study time to accomplish this. The recall and use of information is also affected by the situation or context in which learning occurs. For example, it can be difficult to quickly identify a person one usually sees only at work when that individual is encountered in a non-work environment.
19
Learning style, the manner(s) in which an individual prefers to learn, can also affect teaching and learning effectiveness. Although learning has been said to be more effective when the teaching and learning environment match the learner's style, 20, 21 providing "creative teaching/learning style mismatches" might actually help stimulate optimal learning. 22 Some pharmacy schools/colleges reported that students preferred more than one type of learning modality or activity, [23] [24] [25] and that incorporation of diverse learning activities in one course overcame individual differences in learning style. 26 However, a problem with the learning style literature is that many different versions of cognitive or learning style measures exist, making the individual results from studies difficult to interpret and compare. 21 How should pharmacy faculty address the issue of teaching and learning styles? As a first step, use of the same instrument(s) by schools/colleges to determine student learning styles would allow for better comparison of findings across campuses. More work is needed to address questions such as the role of diversity in affecting pharmacy student learning and styles, whether learning style data can be used to predict student success and how this could best be accomplished, and whether (and how) to adapt teaching styles to accommodate learning styles. Based on currently available data, a variety of learning approaches should be considered for use in courses.
2,27,28 Faculty members should develop strategies for helping students adjust their learning approaches as appropriate for the specific task or situation. 22, 27 Faculty members should also recognize that since some pharmacy students may prefer passive learning methods, 28,29 acclimating them to active learning approaches might take some effort.
In summary, to enhance the educational process and employ appropriate instructional methods, teachers need to apply learning concepts. They should guide student learning and draw upon prior learning as well as expose students' inconsistencies between current understanding and new learning experiences. They should engage students in active learning that allows for "construction" of their own knowledge, provide students with sufficient time in the curriculum to reflect upon and learn from new experiences, integrate knowledge and concepts rather than teach them in isolation, and use a variety of learning approaches in their courses. They also need to provide knowledge in a professionally meaningful manner, include different contexts and scenarios as well as work with authentic problems, and use assessment to drive and improve learning. 11, 19, 30, 31 Approaches. A variety of instructional approaches are needed to meet all the learning outcomes of a program. Since outcomes serve as a guide to students by describing what they should be able to do as they progress through a course or a program, strategies to provide students with sufficient opportunities to practice achievement of the outcomes are needed. Opportunity to practice skills should not be limited to the experiential year of the curriculum, but rather provided as a continuum throughout the curriculum. In addition, students should be given the opportunity to develop their problem-solving skills, integrate information from one discipline to another, and conceptualize how each piece of information relates to other materials learned previously and to pharmacy practice as a whole. Integrative teaching most likely will be necessary to achieve learning outcomes. However, integrated teaching does not necessarily mean the creation of formal integrated courses and curricula.
A trend occurring in medical schools is the implementation of integrated curricula. 32 To a somewhat lesser extent, schools/colleges of pharmacy are also implementing integrative curricula that consist of multidisciplinary blocks of material. Examples from the pharmacy literature have described the integration of medicinal chemistry, pharmacology, pathophysiology, therapeutics, patient assessment, drug literature evaluation and/or pharmacokinetics.
33-37 Sprague et al. described their experiences with a five and a half week cardiovascular module that was taught on a fulltime basis and that integrated pathophysiology, pharmacology, medicinal chemistry, pharmacokinetics, therapeutics, and drug information for students in the fourth year of a six-year PharmD program. 33 Students agreed that the course objectives were met and that the flow of the materials was appropriate. Most of the citations in the pharmacy literature are available in abstract form only. In addition, most reports do not contain evaluative data and do not compare learning to more traditional classes. As integrative curricula become more widespread in schools/colleges of pharmacy, faculty members are encouraged to share their experiences and student outcomes by publication of their findings.
Ultimately, it is the faculty's responsibility to determine the best educational strategies and methods of instruction to employ to achieve course and program outcomes. A brief synopsis of different instructional methods follows. Distance education and experiential education, including service learning, are not included in the discussion and the reader is referred to separate papers by AACP.
Lecture is a common instructional method used in higher education and may be particularly beneficial for topics requiring lower cognitive levels of learning for which students are primarily recalling information or describing/explaining concepts. Advocates of the lecture point to its relatively low costs since the faculty:student ratio is low. In addition, course development costs are lower than for other methods of instruction. However, if achievement of outcomes requires higher levels of cognitive learning (eg, application, analysis, synthesis), lectures alone will likely be inadequate to meet course or program outcomes since lectures place students in a passive rather than active role.
Active-learning strategies have been introduced into large-group classrooms to increase problem-solving and critical thinking skills of students by placing them in a more student-centered environment. 38 In addition to serving as a source of information, faculty become facilitators of learning. Examples of active-learning instructional strategies include evaluating case studies, solving authentic patient problems, peer group teaching, role-playing, writing, and building concept maps. Difficulties in transitioning to an active-learning environment can be minimized or avoided by setting faculty and student expectations at the start and by providing students with many opportunities to practice and learn problemsolving techniques.
Small-group teaching, recitation sessions, and pharmacy skills laboratories have the advantage of promoting problem-solving skills, facilitating teamwork, and enhancing the acquisition of skills. They are particularly useful for students that learn by "doing" and who may not otherwise participate in the large-group teaching environment. In addition, small-group discussions can be multidisciplinary in nature to increase collaborations among different health care professionals (eg, pharmacy, nursing, medicine, dentistry). The primary disadvantages to small-group teaching are that additional faculty resources (eg, facilitators, moderators) are needed, differences in learning may occur dependent upon differences in the facilitators' knowledge and participation style, and unreliable individual student evaluations can exist secondary to multiple evaluators.
Problem-based learning (PBL) is an instructional technique used to promote meaningful learning and problem-solving skills. Although the definition of PBL has varied, it is an educational method focusing on the acquisition, synthesis and appraisal of knowledge by actively working through problems in small groups using facilitated and self-directed learning. 39 Cisneros et al. provide an excellent overview of problem-based learning research in pharmacy and medical education. 40 Some studies show that student learning is at least equivalent to learning by traditional instructional methods, and student participants report an improvement in their problem-solving skills, use of information resources, and communication/interaction skills. 41 In addition, PBL may facilitate opportunities for interdisciplinary learning. 40 However, although there are numerous reports of incorporation of PBL into the pharmacy curriculum, most of the reports are descriptive in nature and few document the impact of PBL on student learning and problem-solving skills. Cisneros et al. note the need for "more long term assessments of the effects of PBL on student learning." 40 A primary disadvantage of PBL is that additional resources (eg, facilitator time) is needed. Other disadvantages include inconsistencies between facilitators and less student exposure to a broad range of content areas.
A variety of technologic tools are being used in pharmacy education, including computer-assisted instruction, web-based course development/management software, audio/video tapes, and personal digital assistants (PDAs). Although little evaluative information is available in the literature about the use of PDAs in health sciences education, they are being used to collect patient information, access the medical literature, document clinical interventions, complete quizzes, and manage lecture and course material. 42, 43 Zarotsky and Jaresko provided an excellent review of the use of technology in pharmacy education and highlighted the limited data that support improved learning with the use of computerassisted instruction. 44 Studies should continue to be undertaken to determine how and when to optimally incorporate technology into educational experiences and whether learning is improved with its use.
In conclusion, selecting appropriate instructional methods requires skill and expertise in the area of education. Thus, faculty should approach their role as educators in the same manner as they do their roles as clinicians or researchers.
19, 45 As clinicians or researchers, faculty generally strive to remain current with the literature in their field, consider new approaches to enhancing and improving their work, seek peer review or feedback about the quality of their work, and take care that new graduates are sufficiently prepared to enter a career as a researcher or clinician. Often, schools/colleges provide "release time" from teaching or committee responsibilities to allow new faculty members to start their research laboratory or to develop their practice site. In contrast, as educators, faculty in the health sciences disciplines often do not receive specific education or training concerning instructional approaches, learning theories, or how to best facilitate student learning. They may not have sufficient time, given other demands, to explore and learn relevant educational theories, concepts, and the advantages/disadvantages of various instructional methods on their own. As a result, they may negatively view critiques of their teaching or suggestions for change as an attack on their individual status as a faculty member. As educators, faculty must not be satisfied with simply the use of an "acceptable educational approach" but rather should continually ask whether their teaching is effective and if their teaching/educational strategies can be improved.
19 Drawing on an evidence-based approach to pharmacy education is one method that might allow for enhancement of teaching and learning, 46 although more work is needed to determine the extent to which various educational techniques and methods can be transferred reliably from one environment to another. Faculty should take advantage of available development opportunities in the area of education through attendance at relevant national meetings and workshops, or perhaps through use of professional development or leave time that colleges, schools, or universities might offer. For example, the Education Scholar modules, available through AACP, describe educational approaches and assessment and could potentially be completed as a professional development activity using leave time.
Student learning evaluation. Evaluation of student learning should include formative individual feedback that provides students with the opportunities to practice attaining outcomes and to learn from mistakes. Summative individual feedback is intended to judge or verify performance. Formative evaluations may be perceived by faculty members as time consuming and unnecessary because they are not part of an overall course grade.
However, formative feedback provides valuable information to the student in terms of their learning, areas of weakness, and ultimately their ability to successfully achieve the course's learning outcomes. Self-evaluations can also provide students with an opportunity to monitor their own progress and can provide faculty with valuable insight into student strengths and weaknesses.
Evaluative data can be obtained through a variety of means (described in more detail later), including rating forms, self-evaluation forms, oral or written examinations, assignments, papers, questionnaires, interviews, role-playing exercises, simulations, OSCEs, portfolios, and direct observation in practice. Student evaluation data can be used in assessment plans to modify course content and educational methods employed, based on what the techniques reveal that students have learned compared to what they should have learned. Student evaluations should serve as the link between a course's learning outcomes and instructional methods. When assessment strategies are employed to determine students' achievement of learning outcomes across courses and the entire program, the resulting data should be used to make changes within and across courses and the curriculum.
Curriculum mapping. Due to the scope and breadth of a curriculum, particularly as revisions and modifications are made over time to individual courses and sections, it can be easy to lose sight of its structure as a whole. Curriculum mapping is one technique used to diagrammatically demonstrate the relationships or links between different aspects of the curriculum: content, learning outcomes, learning resources, educational strategies, student assessment, etc. 47 Curriculum mapping can help ensure that there are no gaps or unnecessary redundancies in content, promote an integrated curriculum by showing the relationship between different content areas, and identify the types and range of assessment methods being used. [48] [49] [50] Curriculum mapping can also be used to identify additional assessment opportunities that can be incorporated into a program assessment plan.
5

Program Assessment
Principles and characteristics. A program (student learning outcomes) assessment plan should ultimately allow faculty to make informed changes in the curriculum to improve student performance. Assessment data collected should be sufficiently precise to not only provide evidence of a need for improvement but also to indicate the specific steps that can be taken to make the improvement.
Surveys are often used as an indicator of student learning. Students might be asked to indicate the extent to which a program actually addressed its learning outcomes and their perception of the degree to which they have achieved or can perform each of the outcomes. Graduate surveys are used to obtain the opinions of graduates about a program's learning outcomes and areas of strength and weakness in their learning. Employer surveys are used to gather information about employers' satisfaction with the performance of program graduates in the work place and ways in which graduates' education might be improved. These are indirect measures of student learning in that they ascertain only the perceived extent or value of the learning experiences and outcomes. Other examples of indirect measures include focus group learning-related discussions and job placement statistics. 52 While indirect measures of student learning provide useful information, most accreditation agencies expect that at least some of the assessment methods will use direct measures of students' knowledge or skills based upon comparisons to measurable objectives or outcomes. Examples of direct measures include: examinations, presentations, performance appraisals, and portfolios, among several others. 52 While some may refer to high course grades or low student dropout rates as an indication of program success, neither student course grades nor GPAs are reliable or adequate measures of student learning across a program of study. Grades or GPAs "tell us little about what a student has actually learned in the course" and "very little about what a student actually knows or what that student's competencies or talents really are." 53 Grades are influenced by many factors including course grading policies, instructors' experience and academic rank, and predominant modes of instruction. They usually encompass a variety of types of knowledge and skills, some of which students might master and others which they might not. Thus, it is hard to make comparisons between student grades in terms of what students actually know or can do. 54 The literature clearly indicates that assessment drives learning. Student evaluation and assessment methods employed will determine how and what students learn since they will focus attention on those aspects. For example, if acquisition of factual knowledge is predominantly assessed, students will primarily study to acquire and memorize facts. This has also been referred to as a "steering effect." 55 Thus, program assess- Regularly re-evaluated 6. Assessment should involve representatives from across the educational community, including faculty, staff, students, and external stakeholders such as employers. 56 They should be included throughout the assessment process, including the planning, implementation, review of drafts of assessment instruments, review and analysis of data, etc. ment is ultimately critical to educational effectiveness. What are the principles and characteristics of effective program assessment practices? Several are identified (Table 1) , including:
1. Assessment must be integrated into an institution's culture, at the highest level. 56 Administrators must be "on-board," meaning that they should not only advocate and promote assessment practices but should be knowledgeable about assessment-related issues and the value of assessment. The likelihood that faculty will eagerly participate in assessment processes is slim if the administration is not an active facilitator and supporter.
7. Assessment should be a part of a larger set of practices to promote change, such as holding assessment-related faculty development sessions, having ongoing faculty discussions related to assessment and learning, and using assessment data to make curricular changes. 56 8. Assessment data should be used in reports to external stakeholders to show that a program's goals are being met. 56 2. Assessment should be ongoing with sustained commitment by all departments and faculty. This is more likely to occur when it clarifies questions or concerns that people care about and when it provides evidence in areas important for decisions. 56 9. Assessment is most effective when undertaken in an environment that is receptive, supportive and enabling. This includes having strong support from central administrators, adequate resources for implementation, creation of an atmosphere of trust that data will be used for improvement and not for punitive measures, and the establishment of avenues for communicating results to a variety of audiences. 56 3. Assessment should be based upon clear, explicit, focused, and measurable student learning outcomes for a program, which in turn should reflect the educational mission and goals. 56, 57 4. Assessment should reflect learning as multidimensional and integrated and should reveal performance over time. Thus, multiple methods that are carefully selected, with consideration given to their reliability and validity, should be used to assess the program's student learning outcomes. 56, 57 10. Assessment findings should be used as a basis for funding decisions or reallocation of resources as indicated. 57 11. Assessment efforts should be directed by persons who are competent, motivated, and trustworthy to enhance the credibility and acceptance of the findings, 57 ,58 but all faculty must assume responsibility for assessment quality. 58 5. Attention must be given not only to the outcomes from assessment methods but also to the experiences leading to those outcomes. The processes of teaching and curriculum development used to enhance student learning define successful outcomes assessment. 56 12. Assessment plans should themselves be reevaluated on a regular basis. 55, 59 As schools/colleges develop, implement, review, and refine their learning outcomes assessment plans, they 
Resource-Related
Time-consuming, difficult process Complex interrelationships among input, process, and output factors Financial/budget constraints
Student-Related
Lack of understanding of purpose Inefficient, time-consuming process Unfair or unrealistic process Lack of feedback should continually strive for incorporation of the principles and characteristics of successful assessment programs.
Regardless of whether a program has just initiated an assessment plan or whether the program has an established plan, it would be useful to be able to compare a program's progress against a "standard" of some type. The Higher Learning Commission of the North Central Association (NCA) of Colleges and Schools has developed a tool, the Levels of Implementation, that has several assessment-related potential uses. 60 The Levels of Implementation is a matrix consisting of three levels (Level One = "Beginning Implementation of Assessment Programs;" Level Two = "Making Progress in Implementing Assessment Programs;" Level Three = "Maturing Stages of Continuous Improvement") and four patterns of descriptions or characteristics that are associated with each level. The information in the tool was prepared based upon the observations and comments obtained during numerous institutional site visits conducted by NCA. The descriptors/characteristics are divided into four main areas: Institutional Culture, Shared Responsibility, Institutional Support, and Efficacy of Assessment. A worksheet accompanying the tool can be used for rating. For example, for the first pattern one can review the various descriptors/characteristics related to Institutional Culture -Collective/Shared Values that describe Level One, Level Two, and Level Three, and use the worksheet to rate the extent to which the characteristics describe their own department, unit, division, or school. The Levels of Implementation tool can be used by programs to establish their baseline assessment characteristics as well as to measure progress, as a guide as they develop assessment plans, to determine whether all their faculty members and administrators share the same impressions about their assessment efforts, and to identify and initiate specific changes needed to advance their assessment plans. Accreditation evaluation teams could also use the Levels of Implementation tool to help identify important questions about assessment to ask programs in order to determine the program's progress and efforts to improve student learning. The tool might further assist evaluation teams in providing consistent advice to programs about assessment.
Barriers and challenges. Implementing and establishing an assessment process is not necessarily an easy task. What are some of the key barriers and challenges to assessment success that schools/colleges must continually work to overcome? These can be characterized as faculty-related, resource-related, and student-learning related barriers and challenges (Table 2) .
A major barrier to successful assessment implementation is lack of faculty support, 56 for which there are several contributing factors. The lack of literature consensus about assessment terminology and the use of different terms for the same meanings are confusing at best. A shared language and concepts are essential to ensure a clear understanding of the meaning of "assessment" and to identify appropriate methods for assessing student learning outcomes. Faculty support can also be enhanced by creating the proper culture and environment as described previously. The availability of a sufficient number of faculty development opportunities and regularly scheduled discussions related to assessment and its importance are important for enlisting and retaining faculty commitment.
Proceeding slowly can help establish a shared trust that negative findings will not affect a faculty member's status or be used to punish. Beginning slowly and making the assessment process manageable in size will decrease the likelihood of overwhelming already overburdened faculty. However, results obtained should be shared with faculty as rapidly as possible so they can observe progress being made. 56 The use of course-embedded assessment methods should also be considered when feasible to increase efficiency of the assessment process. Courseembedded assessment uses existing course tools, instruments, or measures to generate program assessment data. 61 This does not mean using course grades or global class examination scores for assessment purposes. Rather, a faculty member might have developed a method to assess a specific ability in their course. Data from this measure could be incorporated into the assessment plan, and it could also be combined with data from other program areas that assess that same ability. For example, a medical literature evaluation course might use a rubric to provide a more objective assessment of students' abilities to appropriately critique a journal article. Experiential rotations might also assess students' literature evaluation skills. Findings from the rubric and the experiential rotations can be used together to help identify specific weaknesses in these abilities. Courseembedded methods can be used to facilitate the collection of assessment data for specific outcomes, provided that appropriate tools, instruments, or other measures that are valid, reliable and allow for meaningful interpretation exist. If such measures do not exist, time and effort must be expended to create them. 61 Another barrier is that pharmacy faculty might inappropriately feel that as long as students pass state licensure examinations, their program is not in need of change and additional assessment methods are unnecessary. Licensure examinations have very structured and prescribed content and context, and as such might determine at best that a graduate knows how. They do not adequately measure desired attributes such as professional values, ethics, judgment processes, or skills requiring interpersonal interactions. 11 An additional faculty-related assessment barrier is that faculty members may prefer structured responses to unstructured ones and objectivity rather than judgment. Since authentic (ie, context that reflects actual practice) evaluations tend to be less structured with more emphasis placed on observation and judgment, their use for assessment purposes might make some uncomfortable. Faculty members might also incorrectly believe that objectivity is legally defensible and judgments are not; however, objectivity and judgments are defensible in court for determining student competency as long as the judgments are not arbitrary or capricious.
11 Faculty "buy-in" will probably be an ongoing issue with regard to assessment due to periodic personnel turnover, which can be compounded further by any changes in the program's leadership. To help minimize "buy-in" problems, efforts should be made to determine the faculty members' goals with respect to student learning and incorporate them into the school's culture.
There are several resource-related barriers in establishing an assessment program. Even with the best of intentions, the process of defining clear, specific criteria for the cognition, skills and behaviors for each desired learning outcome can be time-consuming and difficult. 17, 55 Identifying the most appropriate assessment approaches to use for each type of outcome, the best analyses to use for the data, and how to assess and interpret the results can be a daunting task, especially for most pharmacy faculty that lack background and education/training in these areas. Thus, adequate resources are needed to develop, implement, and maintain a sound program assessment plan. School/colleges located at institutions that have a school/college of education might call upon their education colleagues for assessment-related assistance and advice as needed.
A variety of other factors beyond learning outcomes and the curriculum per se also contribute to educational effectiveness. The interrelationships among input (eg, selection of students, budget, quality of faculty and graduate students who teach, physical resources, etc.), process (eg, goals/objectives, educational approaches, curriculum organization, course content, counseling, etc), and output (eg, drop-out rate, employment statistics, actual graduate's abilities and values, etc) factors are complex, and one factor is unlikely to completely explain another. 55 They still need to be considered, though, when assessing program effectiveness. Collecting and interpreting data related to these factors involve resource considerations (eg, time, personnel, etc). 
Questions
1. Who will participate in the actual development and periodic review of the plan? 2. Who will participate in each of the various aspects of the plan? 3. Do they need any specific training or developmental assistance? 4. Which outcomes will be assessed? 5. What will be the timeframe for each step of the process, including when will the outcomes be assessed, in what order, and how frequently will data be obtained for each? 6. What assessment formats and methods will be used, and for which outcome(s)? 7. What are the criteria representing program "success" for each outcome measure? 8. How will assessment data be analyzed and who will perform the analyses? 9. Who will receive and use the results, and how will this communication be accomplished? 10. How will the results best be used to implement changes? 11. How will the plan be administered -who will be responsible? Are funding or other resources needed and if so, from where? Who will enter and store data? How will the data be secured? 12. How will the assessment plan be reviewed and modified on an ongoing basis (utility, feasibility, propriety, accuracy)? Further, an institution's need to implement budget cuts might result in assessment efforts or their supportive personnel being targeted for elimination, reduction, or reassignment (in the case of personnel) if assessment is not sufficiently valued. Budgetary shortfalls reinforce the need to use sound assessment data to make curriculum changes.
Students might also represent a barrier to assessment activities. They can be resistant to or suspicious of assessment efforts if they do not understand their purpose, ie, to ultimately improve the educational process and their learning, if they are not sufficiently involved in assessment implementation and result interpretation, 56 if the process is inefficient and requires a great deal of time, if it is unfair, or if it is unrealistic. 62 Assessment processes should allow students to receive feedback about their performance to not only increase their appreciation of the role of assessment but to enhance their learning. 31, 59 Assessment related barriers and challenges are not unique to health sciences education. Many academic disciplines struggle to develop learning outcomes and assessment plans, for reasons similar to and in some instances different than the health sciences. For example, creative arts faculty can have difficulty developing learning outcomes and performance criteria due to their desire to foster individual student expression. Faculty members in the liberal arts, in which all majors do not complete the same coursework for graduation and where majors and non-majors are often enrolled in the same courses, can find it difficult to develop learning outcomes common to all majors and assessment strategies geared only to majors. Faculty members in some disciplines (including pharmacy) in which graduates are readily employed may not be easily convinced that assessment is necessary in their program (the "if it's not broke, don't fix it" philosophy). Despite the barriers and challenges, assessment efforts can be successful with careful planning, enthusiastic and accepting faculty, strong dedicated leaders, and appropriate support and resources.
Approaches and methods. Questions to address.
How should a comprehensive program assessment plan be prepared? Consulting a variety of existing resources can be useful initially in this regard. Boyce developed a comprehensive document that contains much information about assessment plan development and operation that individual institutions can use. 63 Trent recently published a nice overview of learning outcomes assessment planning as applied to the health sciences. 55 In addition, Winslade published a summary of a system intended to be used as part of an institution's assessment plan, based upon comprehensive analysis of the health sciences assessment literature with an emphasis on medicine. 62 Following completion of the necessary first step, development of student learning outcomes, the next step in preparing an assessment plan involves considering the answers to several questions. 55, 62 These questions are summarized in Table 3 . When answering these questions and developing a plan, consider the principles and characteristics of effective assessment strategies, as well as their barriers/challenges and techniques to minimize them.
Questions one through five in Table 3 are very important considerations; remember to start and proceed slowly to keep the process manageable. Question six in Table 3 , selection of appropriate assessment formats and methods, represents a key, but often difficult, aspect of the program assessment plan. Addressing this question requires identifying the specific learning outcome(s) to Since observational ratings are used extensively during experiential rotations, pharmacy faculty members should be aware of the potential problems that exist with these assessments even when student learning outcomes are well-defined. The problems include validity and reliability concerns, potentially limited direct observation of certain skills during relatively short rotations, desired outcomes that might not be adequately discriminated by the ratings, susceptibility to a "halo effect" in which subsequent ratings are skewed by either a very good or bad performance on a previous item or task, ratings that are unduly influenced by students' communication skills and interpersonal relationships, and a possible time lag between when observations occur and feedback is provided. 11, 17, 55, 62, 64, 67 Approaches to improve observational ratings as an assessment format include providing rater training and sufficient feedback to preceptors about their ratings, 17 ensuring that rating forms are concise, 62 incorporating a minimum number of documented observations by preceptors of certain activities, 62 the use of encounter cards (that take only a minute or so to complete) designed to provide feedback to students each time a patient encounter is observed, 67 and the supplementation of observational ratings by more objective exercises, tests, etc. 68 be assessed, linking or matching an assessment format(s) (eg, written, verbal, simulations, authentic or performance assessments, projects) to the abilities and tasks represented by each outcome, and considering the method(s) for accomplishing this. Format selection should include consideration of validity (particularly the extent to which the format can predict future real-life practice), reliability (not only objectivity, ie, inter-rater reliability, but also generalizability or global reliability), educational impact (ie, how the assessment method will influence learning), feasibility (eg, efficiency, cost, resources, etc), acceptability (students, faculty, external stakeholders), and applicability across programs (eg, benchmarking). It is important to realize that it is not the format per se that determines the level of competency being assessed, ie, knows, knows how, shows how, does, but rather the nature of the specific questions themselves included within that format. 62 Assessment formats. Written assessment formats include essays, true/false, multiple-choice questions (of varying forms), short answer and modified essay questions, extended matching items questions (ie, a list of up to 26 options with a short lead-in question or statement followed by a series of stems consisting of short case-based scenarios or vignettes for which the correct option is chosen), and key features questions (ie, a short realistic case description followed by questions, multiple choice or open-ended, that focus on only essential or critical decisions). Extended matching items and key features questions can have advantages related to validity, reliability, and the types of abilities assessed as compared to standard multiplechoice questions. 62, 64, 65 The OSCE, progress testing (ie, students in each year of the program receive the same test that reflects the knowledge and applications expected upon graduation, or a mix of early stage and later stage items, multiple times per year), and use of an assessment center represent administration methods since they could incorporate a mix of assessment formats, eg, written or verbal, simulations, etc. Progress testing has generally used the true/false or multiple-choice formats, although other formats are possible. Any of these administration methods can have advantages or disadvantages, depending on the specific tasks and outcomes targeted and the formats selected. 55, 62, 64, 69 Other assessment formats include simulations (eg, papers, case-based tests, computer-based simulations, some PBL activities, models, simulated patients, etc), portfolios, observational ratings, and exemplary products [eg, documented cases, research projects or papers, other tangible evidence of students' work used to infer their ability]. 11, 62 Techniques being explored for assessing professional competence in medicine, that could be applicable to pharmacy, include use of patient-conducted evaluations of students, portfolios containing videotapes of patient encounters, unannounced standardized patients in the clinical setting, and peer assessment of professionalism. 66 The reader is encouraged to consult the recommended readings and references for more detailed information about the various assessment formats and their potential advantages/disadvantages. In summary, it is impossible to maximize every ideal characteristic for the formats and methods used in an assessment plan. Thus, trade-offs exist, eg, an employed method might be valid and reliable but not very feasible, or valid and feasible but not as reliable. 11 As students advance through the program, multiple aspects of the profession are introduced into the curriculum which increases task complexity and its assessment. In addition, since content influences student performance, good performance on one particular case study does not reliably predict student performance on other cases involving different topics. 19 Thus, all applicable dimensions should be measured by the assessment plan employed, ideally progressing from use of a variety of dis-crete, non-authentic to integrated, authentic and performance assessments. 31 Finally, assessment plans should not focus primarily on survey use but should rather include both direct as well as indirect measures of learning.
SUMMARY
Student learning represents the heart of the existence of schools and colleges of pharmacy. Outcomes for student learning must therefore be the guiding force behind the content and format of pharmacy curricula. Assessment of the degree of student learning can also influence learning itself by the methods employed. Thus, it is clear that student learning outcomes, the curriculum, and program assessment are not only critical, but also interrelated, components of pharmacy schools/colleges. Schools and colleges must continually refine and update as appropriate their student learning outcomes to reflect state-of-theart practice, develop a variety of educational experiences to assist students in maximally achieving these outcomes, and obtain and use valid, reliable assessment data to make changes in the curriculum. Many published and other resources are available to assist with the development and implementation of comprehensive program assessment plans; schools and colleges are urged to consult these resources for additional detailed information as needed.
RECOMMENDATIONS
Several recommendations are provided to facilitate the ongoing processes of curriculum development and learning outcomes assessment. These recommendations are targeted to schools/colleges and their faculty/administration, AACP, and ACPE. teaching/learning, and assessment-related abstracts presented at the annual meetings. Alternatively, recommend or require the submission of a paper instead of an abstract for meeting presentation and publish the papers in a meeting program book. 4. Hold "assessment fairs" at the annual meetings, at which each school/college could be assigned a table/booth for sharing their assessment-related strategies. Interested faculty can then easily visit several schools/colleges to ask questions and gather information. 5. Facilitate and assist with the development, testing, validation, and refinement of assessment tools, instruments, surveys, and rubrics that can be used by multiple schools and colleges. Assist interested individual schools/colleges in learning how to validate internally developed tools, instruments, etc. Serve as a clearinghouse for the distribution of these assessment-related materials along with guidelines/recommendations for their appropriate use. 6. Work with the National Association of Boards of Pharmacy to provide schools/colleges with more detailed feedback about their graduates' performance on the licensing examination that could better assist with program assessment efforts. Examination performance data could be subdivided into additional categories corresponding to specific, individual outcomes/objectives, eg, literature evaluation skills, detection and evaluation of drug interactions, ability to select appropriate therapeutic agents, etc. 7. Facilitate and assist with the evaluation of various instruments used to measure learning styles and with determining if, when, and how they should be used. Recommend and distribute specific ones for use by interested schools/colleges. 8. Facilitate and assist with the development of progress testing examinations that can be used early in the curriculum, late in the curriculum, and for various disciplines. Make these examinations available to schools/colleges for use as desired within their curricula or assessment plans. Consider establishing a center to which schools/colleges could confidentially or anonymously submit examination results, with compiled and analyzed data provided to those interested. 9. Obtain and distribute data on the uses and effectiveness of various technologies in pharmacy education. 10. Assist schools/colleges with the development of guidelines for incorporation of the scholarship of assessment into the scholarship of teaching/learning. 11. Modify the current CAPE Educational Outcomes and establish a process for ensuring their revision/updating on a regular basis.
Schools and Colleges
ACPE
Since ACPE has standards in place that address the following, it is recommended that focus continue to be placed on these areas:
1. Ensure that appropriate curriculum development and assessment cultures exist at schools/colleges. The administration at all levels should be both supportive of and knowledgeable about assessment. 2. Ensure that there is an institutional commitment to faculty development, with opportunities provided related to teaching/learning, curriculum, and assessment. Regularly scheduled department and school meetings/discussions/ workshops should be held related to curriculum, assessment, and discussion of the program's assessment plan. 3. Ensure that students' and appropriate external stakeholders' input are included throughout the various steps of a school's/college's assessment process. 4. Evidence of strong leadership and adequate resources/support should exist for the development and implementation of the assessment plan. All faculty should also be knowledgeable about and involved in the assessment process. 5. Ensure that schools/colleges have well-defined, appropriate student learning outcomes as well as course assessment methods that are consistent with the learning outcomes. Each course/experience should be able to indicate the learning outcomes they address, as well as how their mastery by students is assessed. 
